Abstract
Background and Aims
A worldwide epidemic increase in diabetes mellitus (DM) has occurred in recent decades and will steadily increase in the near future [1] . Erectile dysfunction (ED) is an important cause of decreased quality of life in men with diabetes. ED afflicts more than half of 40-70 years-old males and its prevalence increases with advanced age and duration of diabetes [1] . In diabetic subjects ED occurs earlier than in the non-diabetic population. In many studies its frequency has been reported to be higher in people with DM compared with those without, in part due to autonomic neuropathy and vascular disease [2] . Poor metabolic control and history of diabetic complications (vascular and cardiac events, autonomic or sensory neuropathy, renal disease, retinopathy or diabetic foot) were identified as risk factors for the development of ED [3] . Testosterone serum level has an important role in the maintenance of male sexual function, including in the pathogenesis of ED. The age related decrease in men testosterone level is exacerbated by diabetes also [4, 5] . Much more, several important studies [6, 7] showed low testosterone (total or bioavailable fractions) to be a predictor of type 2 diabetes mellitus (T2DM). Moreover, low sex hormone-binding globulin (SHBG) level (which binds tightly to testosterone and transports it in the circulation) was independently associated with increased risk of diabetes in men [8] . Therefore, ED can be present in male diabetic patients not only induced by androgen deficiency, but also as a consequence of its chronic complications.
The aim of our study was to evaluate the epidemiology of erectile dysfunction (ED), sex hormonal status and chronic microvascular complications in a group of male patients with diabetes mellitus from Bucharest, Romania.
Material and methods

Subject inclusion
The study was approved by the Local Ethics Committee of "Elias" Emergency Hospital, Bucharest. From 500 male patients evaluated in the Endocrinology, Diabetes and Metabolic Diseases Department between January 2009-January 2012, 292 patients gave their written informed consent, according to Helsinki Declaration and were included in the study.
Study subjects were referred to our department for metabolic disturbances. Patients with free testosterone below 70pg/ml were considered hypogonadal. ED was diagnosed based on a score below 22 points on the 5-item validated-standardized questionnaire of International Index of Erectile Function (IIEF) with a structure developed by an International Consensus [9] .
Clinical evaluation
We recorded data regarding anthropometrical parameters including height, weight, waist and hip circumference. Weight was measured in light clothing without shoes and height was measured using a stadiometer. Waist and hip circumferences were measured with the patient standing, at the level of umbilicus and pubic symphysis respectively.
Paraclinical evaluation
Diabetic Retinopathy (DR) was diagnosed through direct ophtalmoscopy examination, after pupil dilation and classified as: without DR, background DR, preproliferative DR and proliferative DR [10] . We used the old classification of DR, although present classification is: non-proliferative (mild, moderate, severe) and proliferative.
Chronic kidney disease (CKD) was defined by the Kidney Disease Outcomes Quality Initiative (KDOQI) Clinical Practice Guidelines and the stage of CKD was assigned based on the level of kidney function, according to the KDOQI Classification [11] .
Diabetic Neuropathy was diagnosed and staged according to the guidelines for the diagnosis and outpatient management of diabetic peripheral neuropathy [3] .
Laboratory evaluation
Blood samples were drawn for biochemical and hormonal tests after a 12 hours overnight fast. We evaluated the metabolic control (glycemia, HbA1c, total cholesterolemia, LDLcholesterolemia, HDL-cholesterolemia, triglyceridemia) and also data regarding sex hormonal status (total testosterone, sex hormonebinding globulin (SHBG) and dehydroepiandrosterone (DHEA)). The hormonal measurements were performed using an immunochemiluminescent method with Immulite 2000 device. Using the Vermeulen normogram [12] we estimated the value of free testosterone from total testosterone and SHBG. The normal values were as follow: total testosterone = 181-772 ng/dl, SHBG=32-122 nmol/ l, DHEA 80-560 g/dl, free testosterone = 58-72 pg/ml. 
Statistical analysis
Statistical analysis was performed using the Statistical Package for Social Software (SPSS) version 17. Data are presented as mean standard deviation (SD). Clinical characteristics were compared using the t Student Test. The Pearsons coefficients were calculated to evaluate correlations between variables. Significance was defined at p value under 0.05.
Results
From the 292 subjects included in the study, 44 were diagnosed with type 1 diabetes mellitus (T1DM) and 248 with type 2 diabetes mellitus (T2DM). Age ranged between 20-75 years (mean age 52.06 3.7 years). The main patients characteristic are presented in Table 2 . Subjects with T1DM were significantly younger and had a smaller waist circumference. They had worse fasting glycemia, although similar HbA1c compared with those with T2DM. The two groups were similar in terms of sex hormonal status and IIEF score.
The prevalence of ED in the whole study group was 84.24%, higher in T2DM than in T1DM (87.5% vs.65.9%). The incidence of ED increase according to age, from 33.34% in the 20-40 years age group to 87.7% over 60 years.
Prevalence of hypogonadism among patients with ED was 31.37% in subjects with T1DM and 26.73% in those with T2DM. Among hypogonadal patients with T2DM 93.9% have ED, while only 66.6% of T1DM patients have ED (p = 0.04).
A significantly positive correlation between IIEF score and DHEA value was found in T2DM patients over 60 years, while in younger T2DM patients (below 60 years) this correlation was not observed (Figure 1) . 
Figure 2. The correlation between ED and degree of diabetic retinopathy in T1DM.
Regarding the microvascular complications, we evaluated the association between ED (through IIEF score) and the presence / degree of diabetic retinopathy (DR). Among T1DM subjects, the mean IIEF value was significantly higher in those without DR compared with those with proliferative DR (21.5 vs.10.5 points, p = 0.003), as shown in Figure 2 . We couldn't find a significantly difference between IIEF score and the degree of DR, in T2DM.
In our study group, we found 150 patients in different stages of chronic kidney disease (CKD). The prevalence of ED in those subjects was 42% (63 patients). We could not observe a relationship between IIEF score and chronic kidney disease (CKD) in subjects with T1DM. Among T2DM patients, the mean IIEF score was significantly higher in those with stage 1 CKD than in those with stage 3 CKD (20.4 vs.12.73 points, p = 0.03).
Diabetic peripheral neuropathy (DPN) was more frequently diagnosed in T2DM than in T1DM subjects (32.26% vs. 13.64%). After stratification of patients according to the degree of DPN, in patients with T2DM the mean value of IIEF was higher in those without DPN compared to those in stage 3 DPN (20.7 vs.10.5 points, p = 0.04), as shown in Figure 3 . For T1DM we could not observe an association between ED and progression of DPN. 
Discussions
The prevalence of ED was higher in our study than in other recent publications [13, 14] (84.24% vs. 66-75%). A possible explanation is that the patients who were included in our database were recruited from subjects with DM who were admitted in our department for poor metabolic control. Another explanation could be the different use of the self-reported IIEF questionnaire, the cultural background and the attitude to sexual problems.
Another study conducted in Romania using the Sexual Health Inventory for Men (SHIM) questionnaire in 310 patients with DM aged between 20-78 years showed that 63.2% have ED: 32.95 mild ED, 13.5% moderate and 16.8% severe ED [15] .
In our study, the incidence of ED correlated with increasing age, being 2.64 times higher in people over 60 years, compared with the 20 to 40 years age group. This finding is in accordance with data reported by most publications.
Patients with T1DM from our study had lower prevalence of ED and higher mean IIEF score than patients with T2DM. This could be explained by the younger age of subjects in the T1DM group. In fact, the age differences between groups represent a limitation of our study.
According to free testosterone levels, the prevalence of hypogonadism in subjects with ED was higher in our study (29.05%) compared to that reported by other papers (17.6%) [16] .
The DHEA value decreases with increasing age. At the age of 60 years, DHEA value decreases to one third of the level attained at the age of 20 years [17] . Therefore, mean DHEA value is negatively correlated with increased age, but also with diabetes duration. In our study, a significant positive correlation between DHEA value and IIEF score was observed, but only for subjects over age 60 years. In a study which enrolled 348 older male patients it was noted that Dehydroepiandrosterone-sulfate (DHEA-S) and also free testosterone values were significantly correlated with IIEF scores. Moreover, treatment with DHEA improved IIEF score without affecting prostate-specific antigen (PSA), prolactine, total testosterone serum values and also prostate and postmictional volume [18] . Although it remains a controversial hypothesis, it seems that in older males clinical signs and symptoms can be related to the serum changes of DHEA-S and estradiol values [18] .
Regarding the association of ED with chronic diabetes complications, it was shown that between 35 and 75% of diabetic patients had ED induced by autonomic neuropathy, ED being more frequent than diabetic nephropathy [13] .
Few studies found information regarding the link between ED and diabetic retinopathy (DR) in men with DM. Researchers found that there is an important relationship between ED and DR severity independent of age, diabetes duration, macrovascular comorbidities and cardiovascular risk factors [13] . In our study, we found a statistically significant difference between the severity of ED (expressed by IIEF score) in patients with T1DM without DR compared to those with proliferative DR. A recent analysis including 324 subjects with T2DM found that the presence and severity of DR (but not that of diabetic macular edema) are independently associated with self-reported ED [14] .
Sexual dysfunction is common in patients with CKD. This condition has been found to be significantly more common in men with CKD than in the general population. Approximately 50% of male predialysis CKD patients and 80% of male dialysis patients have erectile dysfunction [19] . The frequency of sexual dysfunction increases as renal function deteriorates [20] . In our analysis 42% patients with CKD have ED and its severity expressed by IIEF value is correlated with the stage of CKD in T2DM. The prevalence of ED in CKD subjects is therefore half the prevalence in whole study group, probably because renal impairment in our patients did not exceed third stage of CKD.
Regarding diabetic peripheral neuropathy (DPN), a recent publication [21] that enrolled 90 patients showed that subjects with severe DPN recorded the lowest IIEF score and required the most aggressive treatment. No association between neurophysiological tests and IIEF score was detected. In our analysis, a statistically significant difference regarding the severity of ED (expressed by IIEF score) was observed in T2DM patients between those without clinically DPN and those within the third stage of DPN.
Conclusions
ED is frequent in patients with DM and its incidence is increasing with age. In our study ED was associated with the presence of chronic diabetes complications and its severity correlated with progression of the microvascular complications. Hypogonadal status can explain 30% of ED in both T1DM and T2DM. In older diabetic men, the severity of ED is related to lower DHEA values.
